A rectangular solid class!

Interface:

Volume

Surface Area

Length

specific coordinates (eg. x coord of upper left front corner)

etc.



Implementation 1:
-----------------------
24 integers!

Each a private variable. 
3 coordinate axis (x, y, z), 8 corners on a 
rectangular solid, so 24 points. 


Advantages: Retrieving individual coordinates fast!
Disadvantage: uses 24 cells of memory for each object 
(one cell for each int). 
Disadvantage: Other operations (volume, etc.) must be
calculated given the coordinates. 





Implementation 2:
--------------------
point of origin (lower left front corner) and
three dimensions (length, width, height)

6 integers.

Advantage: needs only one fourth the memory of implementation 1.
Advantage: operations such as length, volume, etc. now reduced
by a few calculations -- you don't need to subtract coords to get 
length or width or height because you already have length, width,
and height as instance variables. 
Disadvantage: calculating individual coords now requires a bit
of calculation. 



Tradeoff!!!! If getting coordinates very quickly is of paramount
importance, Implementation 1 would be the way to go. But if everything
is of generally equal importance -- as it usually is -- then go with
implementation 2, as it saves memory and saves time on most operations. 




public class Solid
{
   private int originX;
   private int originY;
   private int originZ;
   private int xDim;
   private int yDim;
   private int zDim;


   public Solid()
   {
      originX = originY = originZ = 0;
      xDim = yDim = zDim = 1;
   }

   public Solid(int x, int y, int z, int xLen,
                       int yLen, int zLen)
   {
      originX = x;
      originY = y;
      originZ = z;
      xDim = xLen;
      yDim = yLen;
      zDim = zLen;
   }

   public Solid(Solid existingSolid)
   {
      originX = existingSolid.originX;
      originY = existingSolid.originY;
      originZ = existingSolid.originZ;
      xDim = existingSolid.xDim;
      yDim = existingSolid.yDim;
      zDim = existingSolid.zDim;
   }

 
   public int XDim()
   {
      return xDim;
   }

   public int yDim()
   {
      return yDim;
   }

   public int zDim()
   {
      return zDim;
   }
   

   public int Volume()
   {
      return xDim * yDim * zDim;
   }

   public void Translate(int x, int y, int z)
   {
      originX += x;
      originY += y;
      originZ += z;
   }

   public void Scale(int x, int y, int z)
   {
      xDim *= x;
      yDim *= y;
      zDim *= z;
   }


   private void PrintCoord(int x, int y, int z)
   {
      System.out.print("(" + x + ", ");
      System.out.println(y + ", " + z + ")");
   }

   public void PrintCoords()
   {
      PrintCoord(originX, originY, originZ);
      PrintCoord(originX + xDim, originY, originZ);
      PrintCoord(originX, originY + yDim, originZ);
      PrintCoord(originX, originY, originZ + zDim);
      PrintCoord(originX + xDim, originY + yDim, 
                                         originZ);
      PrintCoord(originX, originY + yDim,
                                  originZ + zDim);
      PrintCoord(originX + xDim, originY, 
                                  originZ + zDim);
      PrintCoord(originX + xDim, originY + yDim, 
                                  originZ + zDim);
   }


}





public class SolidTest
{
   public static void main(String args[])
   {
      Solid s1, s2, s3, s4;
      s1 = new Solid();
      s1.PrintCoords();
      System.out.println();  // blank space

      s2 = new Solid(1, 2, 3, 30, 30, 30);
      s2.PrintCoords();
      System.out.println();  // blank space

      s3 = new Solid(s2);
      s3.PrintCoords();
      System.out.println();  // blank space
   }
}
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